Increased hippocampal mRNA expression of neuronal synaptic plasticity related genes in mice chronically exposed to toluene at a low-level human occupational-exposure.
Although neurological symptoms in individuals exposed to toluene both inside and outside the homes have been reported well, the chronic effects of low-level toluene-exposure on the hippocampal expression of neuronal synaptic plasticity related genes have not been studied in vivo. In the present study, to understand the possible adult hippocampal neurobiological responses of mice chronic exposure to toluene at a low-level human occupational-exposure, we exposed 10-week-old C3H/HeN female mice to 50 ppm toluene or filtered air for 6 h a day, on 5-consecutive days of a week for 6 and 12 weeks, in a whole-body exposure chamber. Then, by a quantitative real-time PCR method, we investigated the hippocampal mRNA-expression of several genes, functions of which are necessary to maintain the homeostasis of neuronal synaptic plasticity. We observed that chronic exposure of mice to 50 ppm toluene for a longer period (12 weeks) caused a significant up-regulation of NMDA receptor subunit 2B (NMDA NR2B) expression associated with a simultaneous induction of CaMKIV, CREB-1, and FosB/DeltaFosB in the same hippocampal tissues. Our data indicate that the in vivo transcriptional up-regulation of these genes in the adult hippocampus of our experimental mouse model following the chronic exposure to toluene may be an NMDA-receptor related neuroprotective mechanism of gene expression.